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Woddy: a. . ta get some range in time. To begin with, aid 
sonegaaee Of influences. And if you think there are some | 
people who Ne input in it or wae have Inspired you. T 
wae you in. the | period. 

Baile +E iene. that's true. Where I was at the... 


Yoody: I would be interested how that ever happened. 


¢ 





jell, you caught it fairly late wheg]T was at the 






Exploratorium, I was. a curator there. heer —bred—desteret 
nea Os $16 ned | 
Before I went there,a really larre consdle that made 
complex color lissajous patterns> Multiple locked oscillators Re 
and pseudo-three dimensional shapes. I always thausht they were 


quite beautiful. They'd been used in a couple of different 


applications. Xxmex But I made a large console that would 






generate great families of them. You saw that. 


Woody: Yes. Where were vou at that time? 


-(“hen I met yo 
raul 


Woody: WEre you employed? 





was at the Exploratorium, as curator. 


| Bill: Sure. I was the curator. 
Woody: Was that the technolosical section? What was the 
section? 
put: I think my title was pectin foal Curator." 
Woody: And how did you get to that title? 
Bill: I was working on the peninsula at Sanecies and <I—hed 
| devekeredmtermeee for a long time Betoeucs ceed had bean 
workins on ete adiee lissajous ———— 


a wide band x-y color oscilloscope. 


' 
NER em me seg te 
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“oody: Did you use a standard television tube? 






RLLL: Yes jl - F pot 





the idea - « somebody else Jn “New York. 





nad done it long 
before £ me, and I saw what he had done. 
woody: Do you recall the name? 

Bill: I do not recall the patie, Bue he was well known. 
‘Woody: Sid Vasher? 

Bill: It could have been hia; we Sonepody ie him. But 
I saw this device, I think it was in ae SOG: 2: 4: % 
Mre.: 65. - - ; 

Rekix Woody: You saw ents in somebody's since 

a an old 

Bill: Yeah, somebody's wkasex apartment, a/friend of ours. 
[ie was rather crude. What I saw was just a smear] but it occured 
to ie Net _ I would say 66... it was rather crude 
and the bandwidth... Puc 1 coutd see eeeanety what it was. 
It was an X-¥ dispaay. So I decided to ie it rigorously 7] ms 
Woody: In enae context? Through whom did you meed this person 
tat you are describing? | ‘ 
Bill: Larry Shaw was the person we was instrumental. 

Mrs.:‘ fameharttyxaasx They have a friend who happens. to be 
the daughter of the published of the New Yorker, and I don't 
know who that is. 

Woody: Can you give me one name. 

Bill: I can tell you what the TY was. It was a general Electric 
early general electric portable. ft was the cheapest one they 
made at the time. | 

Mra. T think that was Daisy Pardine: 


Bill: Daisy, she's married to Sandy Bull, right? Sandy Bull's 
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sister. 
Woddy: Are they still Lisine in New Yorkk City? 
Bill: I don:t know. 
Joody:. “ho hnows them Pet people we know. 
“pill: Oh, I'd have to look or By 8 hea the technical . ee 
ffechnically 1 saw that it was kind of a ee Reaeene: XHUEXXKE 
and the set would switch’ back and forth. — When I 
dgcioped it ‘YT impooved the deeieceran eesigrieve to give a 
really good response and [I developed a system of color Scaca 
which i have a patent on. rete painted color on 
th surface according to the convohttion of the surface] You 
get chase very beautiful .. . You saw it when I had it. 
tiseays You have. mostly based on circles display, but you have | 
multiples of ipeles: 
| Bill: nels it could be squares, sia oe - also have. 
some l6mm film that shows it in pee ten) 
Woody: What control modes do you nde on it? 
Bill: In fact, the synthesizer that I built is now over at - : 
the £z eeplorseoeiaa: [I donated it. 
Woody: It's the original? 


Bill: It's the one you saw when you were there in’l. 





Woody: Which version was that? 

Bill: That was he last, the finalx esiution: 

Woody: Where ie hein Henan 

Bill:Well, one of them's in my hack ae getting ready to fo to 


the dump right now. The First one. I almost loaded tr it into the 


to , 
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trailer today. 

Woody: It was monochromatic? 
Bill: Yeah, it was monochromatic. The thing is that the 
monochromatic versions were ‘beautifyl. They were very lacy and 
shad: They had a very sharp trace on the electromagnetic 

CRT, And if you een ieeieee the beam, which is very difficult, 
it takes a lot of power. and very good amplifiers to deflect an 
electromagnetic CRT, when you can do that it turns out . a 
when you realty try to equalize the amplifiers you can get 
beautiful patterns. Even from voice or recorded music or 
Sayehing iits-thae, 3 = 

Woody: Vhat was the peace Oc Lit: 


Well, I'd say. fE"s"an“X-v Tissajous disn 





myit forms natters Sometines which are 





“are impossihle objects..." 





Woody: You pail panebeve objects. 

Bill: Tat's true, objectw which ae adeceven impoeaihle in 

(amas of their coneeeeies (04 tried to... 
Woody: YourAmplifiers must have been capable of being modulated 
in a way that they could follow a square or a circle. There 

must have been some very good modulation. 

Bill: Very powerful amplifiers. 

Woody: That means that these amplifiers were capable of aeeepeiaT 


various modes. Nid you have names forthose things? 2° 


‘Bill: Well, defleetion aneké¢ier eB - 





ee NEES. Ce RRS MER 9 8e An eee eS et le tale ye ue See Si nix: 





‘ 
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“oody: Yeah, but you didn:t have a narticular languace 
developed? | 

mill: For that? EI don:t think cHat I had 7 - [ usualfry 

stick to the conventional sheineeniae names for things. I feel 
comfortable with those. 

‘Noody: Tor example, you would use multiplier, or amplifier, or 


color modulator? 





wien 


Bill: Or color rodulator. Seg of- the termg - wae’ ee 


sf, ee wes; ao 


amphpGiers, | color ‘iadator, I did you nultiplers, souaretig “ 











| drcuits, oe root circuits. You see, the badic trick. is. chat 





ss 


xed the red end of the spectrum. You ker ke 











colors 





~ I assieone 





Tecurts Which 5 ea sire roloci ry wand change the cole 





, pF the dot z as ae. lan tiene atts =? 


| deeded out in a really interesting ae 


Woody: I see. The color was specified by the velocity of the 





trace. Ta gheans that your set was R-G-Bxe? Standard R-#C- Ds 

Bill: Oh no. It was R-G-B at the: guns of course, but I had ae. fas 
I used several techniques to trace a circle in the chrominance. 

Now I know much more about it ani I'm kind of embarrased at the 

way’ I did it. Rut I did simply make a vector that rotated and 


lt gave R-Y, B-Y axes rotated as the vector rotated in that 


e 


plane of R-Y, E-Y. And there was a luminance component which I 





| ula = ai VeTSETEy of the trace on‘ the screen. I hel 
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wasn't too careful ahout. But the vechor would rotate as a function 
of the speed of the ‘trace. Thea absolute velocity. To measure 
the ebesiuee velocity was va sinple. I had the x velocity 
which was the weoaueiane of the differentiated signal into 

the X amplifier. And the y velocity, which was.a function of the 
differentiated signal into the Y. So eivian these | 
velocities, all t ceeded pods was to take the squre root of 
the sum of the seuaresead I would have the abselute velocity.. 
Woody: Is this onfaper? | 

Bill: It's fully described in the patent. 

Woody: Now we ahve reached the tht*d version or aecene version? 
Bll: i haven' c worked on it for ten. years. t'm sorry, it hasn't 
been that long. De? Ss been about six or ety Ese since L've : 
‘done a thing on it. Becuase it was: such a dead end. I found it 

was quite interesting and beauti ffi but, first of all it had 

no commerical pp vencencons becfigse I found tae people in special 
effects, in Film or advertising, all have very tried and true 


# 


techniques that they stick to. They don't want anybody coming 

and disturbing a 
‘ in suxdinkush their nice game. That's very difficult. I tried 
to break into advertising and I found that I was not very “skilled 
at the politics of Levfoe starters. I had a terrible eine: 
Woody: Maybe you could sketch very briefly your background. 
You have a degree? 
Bill: Oh ves, I have a degree from the Univeris(tt) of California 
in electronic engineering. | | 


Woody: What was your hobby? 


Rill: Plectronics. . 143 





pare 7 
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Woody: It Gaente particulary weuadiiy oriented? 

Mrs.: Well, dongt forget FAT. That was right after you started 
ee color version. | | 
Dill: ‘Then did EAT come alone? 

moody: You nean €xperiments in Art and Technology? 

Gill: That's right. See, -they cane along ieee when went to 
Thgkxploratorium. 

Woody: It was ‘68 probably. 

Bill: I euess 68 might not ba too Ce 
“‘Waday: T see, you actually joined - . . this was your connection 
to art. — a. S 

Bill: A beautiful iiedy te Wew York, by the name of Suzanne Ciana 
was very much involved with EAT at that time. She was out Rava. ae . 
she's in New York. She does some ican and other work on her 
fBuchla syntha$izer. She wae one of the seuele who, and I forget 

the name of the woman, Peat Geecbacniae female who vas the ended 
of the group that came out. You would recognize the name immediately. 
Woody: What was thés girl's preoccupation. What did she do? 

Bill: She organized it out here and she's ope of these showy people 
and she was into video a lot. And she had a video show down at the 
Museum. People would come in and they'd take Pol@roid pictures 

of them. 

Woody: Like Shirley Clarke or Jackie Cassen? 

Bill: Alan Shulman would know. 

Woody: What's the nowbeiea of Alan syutnand, because he was 


i nvolved with Video Free America? 
170 
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Bill: Well let Bg eee the chronology of it. See these were 
two separate things. I never mix. them very much. 

‘irs.: You were intersted in EAT because of what you were doing’ 
and said “hey I'm doing something too.” 

Bill: Except. for my eaeer oun and T had learned tetevision 

at least cacnaieatiy: I had never been intersted in cstevietan 
until somewhere around the time when tr met. yeu some people 

in Rerfi:ely asked me to make a colorizer for them. People at 
Video Free America.. Arthur Ginsberg, Skip Sweeney and Alan 
Shulman. ; 7 | 

Noody: How did vey find you? 

Bill: I guess this must hawe been thoough ¢he Exploratorium. CoulvLa 
Pave been EAT or the ‘Exploratorion, So they asked me to build 
this colorizer about that time argLt hey dieeed me that — had a 
colorizer. When they opened it up all the parts fell eutecnt 

was a little thing in a gray hox about dig big and it cost 

; you know, $899 and it had two knobs on it. Rind of made a 

smeary color. And I said, “gee, we could do better than that.” 

So at that point I had evolved the concept of the zone colorizer. 
I said what you want to flo is cut the eray scale in Secnenee: 
Woodv: Into zones. - | 

Rill: Well. that’s a vood way to put it. It's a muled-level 
colorfzer, which is like a OuPES oye ever I guess. A colorizer 
which cuts the luminance scale into secttons. I used the — 


zone because a Acs thon I've learned the Ansel Adams system 


a little hetter. 


199 
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a 


a Can you deserthe that? 
Lill: Well, he's a vhotograpnher and he has a technique 
whre he Measures tne luminance of what he's photographing -and 
. divides tm it into what he calle zones, which I believe the 
_luminance doubles when you ¢o to ee and he eave that 
jou aieaee the total range of discernable eray scale into ten 
soneas. Aus it's a logarithnic progression. In other words it 
doubles as you ge « 2, *.-the brightness doubles. So, the luminance 
of a video signal ean beSplit in the’ same way. It doesnt have 
tp be every tine the luminance doubles, In faet, in the colorizers 
Slt make you get to slice the gray scale at arbitrary points. 
“Moody: théeglationshipx 4 is linear? zou ‘said somethin = about logarithmic. 
Bill: I'm not clear about that to — Pesan with pou. - 
(iis. a little Stuff here about documentation of zone system) 
Te concept is that vou slice: the gray seated. essentially, I sat 
sown and I said “what's the pace way tole a colorizer, ae thet 
point, and it ‘occured to me that what you wanted to do was to be 


able to assign an arbitrarv color and brightness to any segment 





of the gray scale. You a it out and you assign 16.2 Ee would 

bua the only way to do it. So I worked onthat and, I made one colorizer 
which vas peacie ue it sort of our ed: And I made three or four 
more and started confronting the basic problens of—tirts—wirtet? in 
terms (of the users” things like gen—lock .. , 

Woody: Lat’ S return to this colorizer later. If I mav ae you 

who and the first Vidium? . 

Bill: I'll tell you the total story behind that. T paid od all ae 


it myself up to the point where I sot some exposure and au 244 
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a very wonderful man named Al Leavite here in San Francisco, 
(who later turned out to be a kind of pain in the ta ass) 
very well known BRGReRECHCty saw it. 
‘frs.3: He used to have a classical music station. 
Bill: We used to have the best classidfiy) music station in 
San Francisco, «STR, and he was an deaneuiatee Man. le saw i 
and he loved it, and he said we should exploit this. I said fine 
and he made a contract with me through nagukxnn pegoetee sony 
with my attorney who had already filed... 
Woody: Do you have EUS documents? 
Bill: T have some of the documentation on that. And we formed 
the ' "Color Communications Corporation” and Ad put in $39,999 
and I put in my patent and he died.. And he left all his money to 
the Sdn Peancieds Foundation, which vas also interested in the 
arts. | | 
Woody: It wasn't spent, the money? 
~=Bill: No, I got the $39,900. IT never would have been sie do 
what I did if Al had lived. that's the funny part of it. Al 
died of a heart attack. 7 
Woody: In the middle of the project? 
Bill: Basically in the beginnine of the project. And ence money 
ae in the bank and I went ahead and built this thing you saw. 
But I emegee Pad the ability to exploit it commercially like Al 
would have. Al was a businessman, and he vasbery successful. 
Woody: The corporation, vou mighd* eventually have . - 
Bill: LT might have, but you never know dealing with these siuuarp 


people. After T dealt with him I had a kind of prejudice 277 
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arainst business supple: Youcwave to-be very careful. T'm a 
technical person. I'm not a business nai: 

ideas Se: who sponsored the next generation? . 

Bill: That was the last one. | 

Woody: TAjt was the most developed. 

Bill: Up Haett that time I had sone nothing. I had only done | 
it on my oe a : ; =. . | 


Pee: 


Woody: Is that sessed beseiee people? Is rhere, anyiterature - 
existing? on thie parctedias model? | 
Bill: No. . 
Woody: But. the model -aiste still. [t works antxtsxketay ? 
Bill: On sure. | | - | 
Woody: And it's being used? Feovle are turning knobs daily? 
Bill: I don't believe they've got it set Seve NCES. eas 
Shaw was my assistant at thfe time. He's an old friend of mine and 
When r went to phe Exploratorium I brought him in. He asked me to 
donate it. And I put it on loan for a vear. I think the year is 
. almost yp. I dong believe thev've everf put it out on the floor. 
I do not want it to be out on the fhoor, becfdse. things Loe cRat 
oa Be really ruined if they're exposed to the public and kéindxz 
kids come and turn knobs endle§sly. T meant it to be something faq,r 
an artist gr a creative person. I try to make all my tools 
for creative people. That's my primary impetus. 
Woodv: But going back to the question. There isn't any precise 
description, there's no how-to, there's no documentation of .. . 


any description that some one would be able to eet? 
309. 
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Bill: on no. I just don't axe Bags manuals for it because I 
never produced it. [ meant to train somebody to ie it in the end 
LE At could be used commerciallv. I hoped it could be used 
Commercially and I must say, looking at it today, it's 

a very weed piece of equipment. I think it.could be... We 
were lucky enough - hace some adapts working for me who were 
very good at what they did. They sue ae together reality well. 
Yoody: Did you now about video, so to speak 

‘BALL: I knew about it becf\gse I'd taken it in sched: I was 

a technicaan. | 


~* 


mee You dida’t know-about people doing, small Format recording? 


a 


Bill: No. 

Woody: Vell tow did you stumble ue this Video Free America? 

_ .They found you até the cain nc oa 

| whetar : 
Bill: r' nm trying to reneriber aiMit was EAT or the ejloratoetun.. 
It was one or they sehar. You see, EAT was also tied up with the 
BEPEORSE OEM; bedfdse at. the cies, Frank Oppenheimer was 
the director, had a lot. of eusnaeis on art as well as technology. 
Now . . that was one of the reasons that I six saide from the 
place, becuase it was more oriented toward techndlogy than art. I 
yanted a synthesis of art and technology. That's what I was 
willing to work for. 

Woody: “At the time, what were sone ideas about composition? 

What kind of instrument vould it be. Would it be perforned, or 
would it be a home device? 


Bill: Somewhat of a coat time instrument. I did it’ real time, 


ot, 2; -_ | a2 
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but most of the things, Like the Videolab, it's not ... 


. i ¢) Fe 
Mrs.:You were ding concerts at the Eanee Conservatory of Music. 


Bill: That's right. Oh I left out a wcle Site of things. Through 
EAT ff met a number of budding electronic music composers. Two, | 
“which are good frinds of mine, Alden Jancks (sp) and Martin 
Bartlett. I helpdd them build music synthesizers. And when I devel- 
-oped the Vidium, they found it was a really eomatiene wae of 
‘producing fuseeg through their electronic music, just divaceiy 
from their signals and getting a visual synthesis of what they were 
| doing. | | é 
Woody:. Kamix Did sou de eae eeptormancee? 

Bill: Yeah, we did sependl dye useeeoneutetarat the Conservatorv. 
Voody: Is it documented? 
“BELL: You can ask Alden. T think it was auuiened: 

(short break for factual questions about EAT) | 

. really | 

‘Woody: “ho of the musicians fot/intersted a little bit beyond 

the average? Is there any character you watld find ware intereste A 
than the others? 

‘Bill: Don Buchla came by for a few meetings, and of course sgexobody: 
knows Don Buchla. Probably the most famous of all of them. [I think 
David Tudor was very interested in it. Navid Tudor could tell 

you a aig things about EAT. The people that I had a lot ap 

fun with were “Martin Sebiebe aad Alcen Jancks. I think Alden 

is probably still teaching at the Conservatory of Music in 

San Francisco. ; 
Woody: What se the date of the last Vidium? 


Bill: I think it was 1979, 


_ 


V2 
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Woody: Because when we met you jt was already in operation for 
at least a vear? 

Bill: I think so. 

Mrs.: Maybe it was earlv 71. 

Voocy: How did wi make the wennectton to Video "ree America 
and the colorizer? 

Bill: Welt, as your probably auaes it's a complttely different 
medium. It has nothing to ate wtdady, because it’s a doctored 
pepavicion dats Somewhere abhone the line-I saw that Nam June was 
doings the same stuff in Mew York and I had a couple se ciaudhe: 


os 
| it . ina 4 
_In 68 T guess thexm was krax TV Guide, his version of it, which 


was kind of anarchistic. i LETT Oreo | | CUZATING | Cerinan) 
is well acquainted with Yam eee she mereduce me to him. 
It's the onlv time I ever met him. I was on a eeis to Fix an 

| oe um | 
old colorizer in 73 probably ae Zn New Yor’ City. I just ran into 
her on a seenee. vonseied vou do that in Meer York Citys: And she 
asf giving a concerit and Mam June came along and inevpeueea Me. 
I onlv mentioned that because he was doins the sare, he was 
also doine this lissaious thine with a TV set. 
Woody: You hadn't het Abe, by any change? 
Bill: LT savernee him. I heard aeretzireemeethat he's been in 
and out but I understand he's. in Japan er something, or was. 
(break here 420) 
425: But how it got over to sites was just... the thing that 


really made it happen was the Video Free America people came 


fand asked me to make a colorizer. And then I searched and analvge:l 


4397 





”~ 
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. : Even : 
wiat was really needed, wiiech is what T do. /At that time T had 
Rei Si ee ee ey ee ree ceaeiad 





been vorkine with artists enough to try to talk to them for 





while anc second guess what they really needed. What controls. 
| sould give then the doee Seeadon: So, the concept of the multi- 
level colorizer mav have been done hy other neonle, but as far 
as I was concerned, it was original with _ 

Woody: There are a few colorizers before you, but they ane mostly 
‘continuous hue modulation. 

Bill: Yeah, another thing was the hue saturation and gray. I decided 
“that hugx even though it vas nuch narder to do than @six R-G-3 or 
the other approaches, that that was the most effecttve in terms 
of fume ane incertae: what people could do. So I decided to do ~ 
it ax that Gale. and that lead to more commlex circuits and more 
difficult circuiss, but that ea manseanie in the end it became 

not too hard. | | 
Soave So let's say the zoning . coe 
Rill: Tha was my idea. oo 
Woody: Now what -you're sayine is the addition, to mix in the 
iaminaice - +. or what aes Sou dageeieine now as more ebaplex: 
Rxkiz Waht would you find ant as extra features that you added 
into this. Becuase the seater is pesnanie the most crude wav. 
Bill: Adjustable zoning. [t's a question of being able to set 
the breakpoit.on the gray scale that you see on the sliders here. 
You set. the point where it breaks into a different sesment 
of the gray scale. Taht way you can senarate out. So some of hte 


min ideas whre zaning the gray scale, cutting it into zones. 








ATS 
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S 
Penwikiine Cenerating a totally fynthetic {mage py means of 
arbitrary hue shturation and grave And being able to mix that in 


{n varying amountS + + ° (end side 1) 


Side 9 A909 | _ aa 

make another eolorizer chat doesn't have variable hardness 

on tne transition points: | 

Woody * The zoning became a soft transition - oe fe 

Bill: A smooth transition between zones - | 

Woody + That would be an extra feature. Tt would be a knob, oF 
would it be 4 switch? — | et oe _ 
Bill: Hardness. Te Videolad, which is still the best colorizer 
| I've made,as has a bariable edge on each edge. When you take some- 
fining and you slice it three times: 70% get four parts. So each 
of these $ray points is controllable in its hardness. 


(short preat. 
‘Woddy: this x was an accumulation of all the experiences §0 far? 


Bill: it is truly a natural result, but T'11 tell you how that 


happened. But T shoul d- first say y that T went sme through 2 series 


of colorizers 

Woody: Right. why don't we zo through that. Thayneans that the 
first colorizer was reaugsted by ‘pia Free Ameica. - er 
first machine is still eee | | 

Bill: It's still there. Did you: see it? It's in a big piece of 
wood. Alan Scien wale it now. 7 en 


Unndv: Wuaat happened since that first machine: That was what 





ae 


‘ Bill: I dong know if they paid me at all. You see at EAT TI 


Woody: Stepper motors? 
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year? 


Bill: I think it was '72 I guess when r First made that one. hye 
then I went to work for... 
Yoody: Who paid for this machine? 
had gotten into just designing things for artists and deteine 

ae a ets, cuca! | 
them build Zoe didngt mind, becAge it's easv. I -can sit dowm 
and design something in 19 minutes, usually. And it's fun. And I 
was setting a lot back ‘from neople because human values was really 
a AE ice tip: Ho deal with attists, being an engineer. So I 
think I probably did the first one for Puce, and that was the 
nrototvpe breadboard xak that you sav. And then I eventually 
develoned .. . at this point & started vorkins for another 
er in Berkeley called Cinemax and we were generating a snecial 
effects film. an automated film machine; which tumed out to be 
a bie failure. ) | 


Woody: What. was it supposed to do? 


Bill: This was sunnosed to do automated special effects on filr. 


Woody: Electronically? 


Bill: Electronic memory and it was . . . but a lot of optics 
ss and | ee 
mostly and the electronic memory xun a lot of servo systems 


and zoom lenses and things like that. 


Bill: I never use stepper motors. I guess we used stepper 
motors on the shutter pulldown. But at that time’I met my 
business partner, Holly, and I think we made our first Model 


100 colorizer. 


O42 
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"loodv: You were already Electronic Associates of RBerekeley? 


Pill: Jo, we called it the Electronic Co-op. 


yr 


Woody: That's a second company I hear? 


_ 


Rill: That was my first company, mv first independent company 


except for Color Communécations which T formed with Al Leavitt 


~- 


to make the Vidium. 


Woody: But ‘you were a nartner there? or vice President? 


Bill: You see, me and Holly and a couple of other people were 


over at Cinemax and it was kind of falling apart . . . and 


eventually I lost my job at the Exploratorium becaude I wasn't 


showing up enoush and I sort of disapvroved of their basic 
scene. ‘hile we were at Conemax we started what we called 


the Electronic Co-op, which was that we would put stuff together 


- 


i e , . : 
and everybody would share in the profits, and we had like three 


or four people. Several ‘things happened. Cinemax folded and the 


4 


other two people dropped out and there was just me and Holly 


left. So we pursued the 59-59 policy since then. Holly Childhouse.. 


After Cinemax folded, I think we made our First colorizer for 


Skip Sweeney and one or two other local peonle and some New 


York people. - 2 | 4. ¢ | . 5 


Woody: Tow many of that generation did vou make? 


_ Bilt: There. must be at least ten of them around. The Model ; 


109 Colorizer. 


Cena gegen eer oun 3 


* 


(chit chat -here, breaks but Wearn indicates fhat Garv Schroeder 


has a.model 190. Noody aske if H. knows Phil Gietzen and Bill 


doesn't. 


071 oo 


vod eee ees 





o 
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iBfen continues: Tt used a Hard vedsed key with a four level . fe 
hue, saturation. and pea and a knob to mix the effects sae | 
a normal knob. So you mixed dn the rl ernane 

a6dy: ‘hat was the orice? 


Bill: The Beles was $1,309. [xcept when we started putting 





in gen-locks and external subcarrier we would add another hundred 
or two-hundded dollars foyit. We did that for a couple of years 4 
and developed things. and in the meantine we started making sone | 


more complex colorizers which WEE immediately stopped 1 making 


because we fe pavoueh a ssuee: of generations. Of course I 
‘taught HoLLy sheer She knew nothing about wiring things 


and I taught her how to do it. She would build eens just much like 


it is today. She ‘builds them and I check them out and we split 


Woody: What were the extras that you dropped? You said that the nd 
olgrizer became more complicated. ON 
Bill: Well ometime around aie time that you got your model 20. é suber uf 
a 
I sold another one to Jack Bice I destgned that colorizer but 
it was somewhat faulty in the concept. In other words, I was 
getting a little sloppy in the wav I was aukinting puttine team 
Hienieceeeiees and it was too complicated for Holly to do 
properly and other thines were happening that mide ele energy 
a ‘Little strarne. It just didn' t — Thatfeas. like the last 
b | 
new developnent in colorizers. I shouldng say that hecfigse 
(every SO seeen someone calls un and wants a colorizer and T make 


it for him. Lile T haste ean us for Adwar. 
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Moadxzxzx You had the model 200 
Woody: At that time the companv jas called "Electronic Assoctates 
of Berekeley?’’ 
Bill: Somewhere along the line Holly didn't like the Age "Electronic 
Co-on’ and her father sursested that we rename ourselves "The 
Bree cesade Rosneiseee of Berekelev" which we did. 
“oody: ‘hat lind of company are you not? 
- Ball: We're a partnership, me nue HOLLY. 
Woody: And what happened then? 
Bill: Yell, right after your eee ages faccececiae thang 
happened. Right after the machines I made for jan and Jack 
Siee I was a 1ittay ashamed of the way they were put together 
and I still am. I'm trying to get mene out of circulation, so that's 
the a it soes. But a funny ina haspened eit Etra ant 
Steve Rutt called me on the telephone, kind of a conference 
call, and somehow they had goeten mv name and heard about me, 
aii they told me that they wnated this and. that and we talked fot! 
awhile. Bill fad started out saying tue he wanted a voltaze 
; if 
controlled colorizer and auwmeeecemb I told him ke could build 
him a matrix switcher thar with ina linearly controlled cross- 


variable 
points. In other words,yvou put in afvoltage and it will bring 


A 
in thet input line on that output line. So he said .. . and 
eventunily it happened through several conversations between 
me and him and Steve on the phone that thev wanted . . . IT suggested 


they put it all in one... the voltage controlled colofrizer, 


the wh icane controttes switcher and then somebody came up with 121 
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the idea,xixzrhinkz« I think it was Bill, they also could use 


” 


some éscillators. I guess you know that the ruct/Etra uses 


a lot of oscillators. And something snapped in my head and I 


said, “hat you guys really want is a synthesizer that has 
all these things and is capable of doing all the standard 


special effects." So I sat down and. . . it-was really a 


terrific thing to think of, to reduce everything in video to 


a fey little modules that oculd be interconnected and produce 


all the standard effects. I had to ask myself, "what do you 


do when you make a vec "what do you do when you make a key?" 
“What do you do when you make a split screen?” "What do you 

do when you do. all these things?” And had already had a lot 
of experience becpake of the colorizer and ecady had a lot 


of experience becau I had made a kxtx lot ae voltage controlled 


stuff forthe usteartbes that r haa been earkans with. Yougee, 


' I was really steeped in voltage control. 





. E Woody: Do you have a list of those effects in this black. 


book? All the effects you are seeking or were uniting? 
Bill: Let me see if I can go back into the early black books here? 
September 7, 1975. Nere's the video switcher that I designed for 


tra. He wanted a 199 voint matrix video switcher. Thi was July 


of 75. And I had already made the front panel sketch. The switcher 


never materialized. The earliest thing I find in here from that. 

This is what was adengast to be a hip switcher. This is at 

Rivar now sells as a hin aieahee. I dia have javeteped this but 
i. sor NB Peo erens asking me to do it. I think the first really 


important thing cee is thts deston for the hundred potnt | 153 
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matrix, a in-19 out. Tventually he didn't want it. We wanted . 
I*il 
something more and [ said aac, “E31. etl: you what. Rist Lt 


all torether in one box or two hoxes and chen I'll sell it.” 
Te said "Terrific." YT said, "OK, you'i1l] have oscillators, 
you'll have amutrix switcher, you'll have a colorizer and you'll, 
be able to generate all the standard special effects." 
Woody: Just re back to the matrix, it was 

‘(break here, while # éxplains VC matrix. 


Bill: . . . when you put a voltage in at the cross poing ... 


+ ; ; 
Noodv: a voltage. activated cross-point. a ee 


Bill: That's richt. Linearly, it's a ErOrquadudae taut Ge Pheer 
which is to say that the amnlitude of the input voltage brinss 
‘up the output eee ce 

Woody: By the way, is this book publishable? Eventually. 

Bill: “ell, there are vroprictary eines that I'm still trving 
to ak make a buck: aie of, hut certainly sorethine this old, 
you cold . . . but vou'd have to tell me in more detail what 
vou'd Like to do. 

Woody: Tor the future, iiee:tnqudrine 

Bill: OK, kever/fader. Four Level gueianieceain keying. I was 


~ 


thinking about it even then. And I guess we called ourselves 
even 
EAB/in Aucust 75. This was a kind of switcher that somebodv 


wanted, a very interest aut To never built it. 


‘ 





$ 


Here s were I started building tie Videolab which, I would guess 
was Sentembe r of 75 . Nere's mv write up of what the system shoul 


be.. Ausust 23 of 75. “There are three tyoes of sinnals in 


13 
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the YVideolab system, lecic, control and video. Lozte sionals 
are zero and lus five, later they were 9 and + 2.5; control 
inputs are either unipolar or bipolar, that's not true, thete 
now unipdlar only. So that there are small chanses in that. 

I satixthe set the subsystems: linear keyer, colorizer,. keyer 
and’ special effects control sources, output mixer/fader. They 
Manced a little. -~ 

ares 

Noody: Do you have any memos between Bill and you, or was ft 

all informak? | 

Bill: It was all dafounal: Here's what hapnened. I'm trying to 
find the exact date. Here we are in August 31, 1975. What happened 
was, after soe negotiation Sa the nhone he uve "my don't I 
eeme out and talk tofyou?" Pane me K, I'll have a panel drawing 
ready for you." That panel draving was this. Was identical to 
this. It hasn't changed hardlv at all. (I skin a few sentences) 
When he came out I had made ee basic dravine/desien from what 
we had talked about. He only changed one thing. He insisted that 
che <culouteer have all voltage controlled inputs. I had wanted 
to put a ninimun voltage eonteot on because it would have been 
much more cost eféective. We would Rave been able to sell nany 
more - . but he's verv uncomnrénd sine so he insisted 
that we add all these. That cost me two or three moacné in the 
dyesien, so T went back and chanced it. Put othenvise it was 
just like this. then he stenned off the pan plane, we handed him. 


the blueprint of the front panel. And. I had never met him, of 


course. ( skip some chit chat herc). 


Aaya 
225 
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We went throuch sevoral renerations of practically every circuit 


in the Lah. Good and bad. Some of the early ones were pretty 


darn sloppy. 
(skip some stuff while Woody makes proposition to Hiarn. 
llearn agrees &xRx indicates that he could make block dts cans 
of the Videolab and wouldn't mind publishing it. - | Pp” 


Woody: Let's go into the other kind of overall social involvement. 
1 . e ‘ 7 : ‘ : 
By that time, when you started to build the Videolab, did you 
in any way make money for yourself? Could you actually build | 


it as a business, or was it o 8 


Bill: Because I never got any outside money in the company, i 
was very slow. And een at this setnes here the circuits in 
the Videolab feSele are-edeisteinn EG Hes wereoudlly I feel that 
they do what they're supnosed to now, we still arentt really a 
huge success or . it cepencs on now you look at it. If a 

tree is only six inches tall, (A\ i a failure? No. I feel thatcea— 
it.’s an evolutionary. thine. To make this product and ths comnany 
work, I've been setae verv slowly ard I haven't accepted any 
outside monev or anything like that. It's all been bootstrap, * 
totally. [t's proviced Nollv a good living and amt a lot of 
“satisfaction ani! all that, so 

Woody: But you hde ‘to have Pals on the side, youx can't live 


on that? 


Bill: I don't Feel comfortable unless % have a mainstream kind 306 
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of enzineering job. I have a family and I hae to be careful. 
“Moody: You awax hawe a job at Berkeley? 

Bill: Lawrence Rerkeley Lahs. Resides, I became an engineer 
to accept a large variety of problems and I want to be very 
current and Poe Fe be always on the edge. And at hawrence 
Berkeley I have very challenging kinds of steer desieng 
problems in many different areasy of electronics. | 
Woody: “hat is your title? | 

Pills tam an electronic engineer. 

Voddy: Thre are fatty or few? 

7 BB ie i done know how many ux circuit designers chemvare. There 
area lot of engineers and there are not that many circuit 
designers. 

Moody: Going back, do you tning that Etra influenced the 
concept of. this? | 
pill: I would seaa ane you that he clean and ne and Bis 

we never ar totally agree on who did what, but I know 

that I desteued that panel ad t conceived or the different 
Secs: Aside from the matrix switcher and the colorizer, which 
he ariginally suemeeead: And I did all the details on them, also. 
And I seaceueaicor the sienal svstem aaa things like that. 

And Who ous how much of his intelligence was unspoken in back 
of it all. I would give him credit for a lot of the energy 

‘that came bbhind it. 

Woody: Uow would you characterize him? 


Lill: As a person? 
| | 336 
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Yoody: No. 
Pill: As a designer? 


Woody: No. As a person involved in tools. 


Bill: Oh-. . . Billk Etra is a video artist and a real idea 


_— 

Woody: What would his importance be? 

Bill: In the machine? | 

pieeae iG: generally. In this exendae and other, machines. 
Bill: Oh I see what you're savanas ean only judge him 
from my personal relationship. I get the idea that he:s 
pretty well known and he's a promoter. 


Woody: He has access to money, for example? 


bill: tle has ‘access to MOREY too. There's a lot of tines 


- that TI Gist don" t @o. I'm strictly a technical person. 


Woody: So you . think he's a vehicle tn fact for your idea 


~ 


Bill: Hy eeaeiewen ae with Bill is so couples that it's hard 


to talk about. 
roo ; | , WS 
Woody: I don’t want you to sav yes or terme. I have also the 


same problems with R&x&k him as you do or the same. . . it’s 
very complex. I'm just trying to define his role. 


Bill: I think if you wanted to define his role in the Lab 


/ I think vou'd sav he asked ese Ene seieanal one, he put a lot 


of energy into it. I take credit for the detailed design and 


also for a lot of the wav the thing is sliced up. And doing 


it, of course. The more I look at it I see little things that 


could have been done differently, but I would say that panel 


xs 


»  3A4 


AOE ae ig) erm 6 em tes 4. 


enuresis 
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ry « : ° ° | t | 
is mine anl the circuits insite are mine. Again, I cant 


really pin down hor much of his energy really went into it 


on that unconscious level. So it's conceivable that you'd have 


* 


“to sige him credit Sor a lot of this. "Ne had all that enerry 


you know. 


Woody: What other influences can you trace? 


Bill: Don Buchla. Buchla was the strongest influence I ever 


had in terms of the way he did things. If you look at this 


you'll se@that it's totally similar to his svnthesizers 
in the philosophy of what it does mafontrol voltares, logic 
~ : - : a ; 


| voltages, signal voltages. It's split up into three deparate 


_) . . 
things. The only thing I didnge Go was I used strictly 
banana jacks, and that's a very important point. Unshielded 
banana jacks, so that you can stack them, which makes the 


flow much simpler and easier. But I think technically 


you can say that this machine could have been dé@signed by 


von Buchla. (laughter) 
Woody: You see, Dan Sandin professes to the influence of !oos. 
And your device is basically of a different generation of intel- 


lisence. It's generally kind of more snecialized ansX but 


comp@ex and closer to the digital bridge. Nis is, in a wav, 


quite tracitional. 


Sill: Oh, he does things like not putting labels on his knohs. 
Woody: Yeah, but also his modularity and rigidity containing 
each module as the expression of the technological functions. 
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BALL: This is frankly comercial. Thdobjéct of = this 
— to make something for small Eee vanes so that 
to a 

— could gen-lock EAREE tape machinex, bring in several video 
images from cameras, lock them up, put on titles, colorize, 
do a number of little effects and actually ee it as a small 
post-production dies It's been done. Tt turns out that the 
rtists weve cealie te ones who weea cuckoo over it 
and started ordering it. It's kind of a disappointment to me 
but that's life. | | | 

| . 
Boody: So, you'll get your glory but no money. 
gill: I'll get the money eventually. | _ 


(skip a bit of chit chat) 


454: 

Woody: Tlave you ever written about esthetics? Even if it was 

‘| toal failure or a total sueedea?. 

Bill: Yeah. 7 - 

Woodv: 7 | “could 

RXXx: Something ehat. you described how the tools shuuts be used& . 
Bill: I have recommendations in hege ((the users manual)) 

on. . ..esthetically I say really simple. things,. like 

"TE you're going to coloriz Bes dont —— ee 

up too high, mix in the original mage and overfllly the 

color on “top ol aie © aay That's the kind of advice I sive in genral. 


(skip a little chit chat to end of tape) 





of 
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This has already been transcribed ——~ \ SLR Pas NI i Cee, 
| | TURAN Ce F2 AR SSB <D N 
to 147, which is contiguous with end of other sheets. 
Bill: I must admit to the grossest kind of prejudice 
toatinan in my field as.a professional enginecr, dealing 
with digital engineers who are very narrowminded about ways 
to do things. I know that video can use all of these things 
but I'm always coming up against aeeaGe experiences with 
guys who thought that all there was was digital. And in the 
end I think it's aarroy to say all ‘there is is anything. All 
there is is electronics, and memory and information right now 
is a terrifically big thine. And it's going to be bigger. 
It's takine us into a whole new kind of doing things. 


3724 


Woody: In digital there is a hope to get a ecore. It would 
also be some = of security. For analog, ce peatiives den 
pal It's not easy to work with analog svstems. Some people 
gat very good at ‘it by Ruaeietae: You cannot just appArkch 

in fact 
this tool and do a masterpiece. ppenaken years of experience 
to use analoc devices. So that digital has some hope of having 
a library. Tt suits this oo access to itpraty becf\gke it's 
possible. That is one advantage which digital will have Because 
these tools will be verv much unique because digital tools aren‘ 
so unique. These express very much the nareonaliey of the person 
who created them. There's no tradition in the sense of .. - 
There' sg only traditions’ experience, and skill will die with 


people that die. The eseeanens or artists that master it. It. 


wouldn't get saesea on as a score. 
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Bill: But a nateh, all voua have to do is take a picture of 


dt or you can describe it digitally. It would be easy to 


encode a natch. I think that might tnke, maybe, only 209 bits — 


of information to code each of these patches. Suppose mere, 
suppose a thousand bits. Yous know, that's nothing. 


Woody: That's. an interestine thought. You hat better add a 
| | that 


score module and then we can talk about something we/can pass - 


on this kind of experinece. But it's very hard to expect that 


knowledge be accumulated. That's domething for you to think about. 
‘ 7 y . 


low to pass it on. -Tow to assemble a library that is craft oriented. 


A library that is of the craft of this tool. 


Bill: Software. 


~~ 


Woody: It doesn't have .to be called software. But it's something 


like software. 
Bill: It's a good term. 


195 --end 


Hearn-Vasulka, from beginning side 3 





Hearn: I think about the person who made organs for Bach, the person 
Hwho designed and built them.And what I want to do, what I really lust 


§ after is to make machines that are so clear to a creative person 





y and give them so many possibilities that they can use i LE 
Khas them freedom as an artist. SmI got that from werking with tke- 
| EAT, the Experiments in Art and Technology. Where I began to talk 
# to these people and get a little glimpse of their creative drive. 


And it just gives me a tefrific thrill when I see someone like Ernie 


% Gusella in New York who 3 Going truly creative work with rm Videolab. 





And it's always in the back of my mind whenever I make a new one. . - 
It's like putting the keys on an organ or how many pedals, £& sz 
how many stops, how close ches are to the keyboard. What's the 
most elegant way of giving tool control to the person who's using 
it. 
Woody: So, you consider yourself as instrument buildee? 
Hearn: Yeah, That's exactly what I do. xxfxmitskinekx Undoubtedly, 
some of these guys could play the organ, and I can run a Videolab 
a lot better than somebody who's never tried it, but I'm not as 
good as a lot of guys. Etra's faster than me and a lot better. 
Ernie Gusella and other people, Howie Gutstadt is really, really 
very #a advanced onfhe machine. That's the way I look at myself and 
I feel good about that. Someday I'd really like to get started doing 
th other side of it, the crative side. 

want to 
Woody: So you/eventually also make your own work? 
Hearn: I'd like to give it a try. 
Woody: Is ther-any ambition ofyeer to actually work or produce 


N 


art? 
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Hearn: I'm so happy with the circuits. I get incredible satisfaction 
out fos some of these drawings. 

Woody: You Been. eee nee something for the people? 

Hearn: And I get the satisfaction . . . Well you never know. Ifyou 
look at this, I'll try to pick one. [Lf you look at some of these 
drawings there are years of work in the background of these things. 
And when I sit down and draw them it's like there's nothing but me 
and this piece of paper. This is the new Lab. And I just, actually 
it's like a real thrill, that's a creative shot in the arm whenever 
I sea sit down and make something new. Especially knowing that peepte ... 
And you see that there all drawn so that they can be easily built. 
The I.C.s 

These-things are all put out in place right next to each other and 


* the signals can be traced very clearly, and to me it's ike a creative 





| expression. So I get enormous satisfattion just out of this end of it. 
Not just the of the aetat i. I/go down into the details 
as far as .. .I1 dind that you have, to be successful, you have to 
get involved with all of the details by very .. . you have to be very 
careful and get down everything, follow every detail. But then you can. . 
afeer you conveive of it you just make the drawing and the I.C.s are 
all in place and the signal #aths are clear and the parts are all well 
known and predictable and... So to me, this is my gx#axr creative 
kick. Eventually, sure, maybe if I get tired of it, I'd like to. 
but to me it's enough®r of a thrill to see somebody doing work on it, like 
Ernie or Howie... 


Woedy+-What-fasecinates-me-about—-it-is—how-things—get-—eressed-—— 


Tyre grate Cen d 
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discontinuous, from Side 3, #81 


Woody: I'm curious, because there is this confrontation with digital 
one Oh digital, ah yes. 

Woody: And then after that there will be some... 

Hearn: I've been known to get very salty and unpleasant about digital 
because as an engineer .. . you have to understand that I'm an industrial 
type electronics engineer ruhning with some farily heavy people. 

And it's been my experience as an engineer for fifteen years that there's 
always some guy who says "Digital is the way it is, you can do every ching 
digitally and that the world is digital and that it is all going to 
happen tomorrow and it's all going to become digital"and stuff like 

that. I learned digital. 

Wife interjects inaudible stuff 

At the Lab I interface all of the sensors to their computer, in and 

out, at the Rad Lab. And they have a giant computer that they stuff 
everything into and it number-crunches everything and then they have 

to get it out. But out in the interfaces where the difficulties 

are, and getting information in and owt, the software for 

the information when it's in. It's not as simple as digital, 

you know, as dtgttat-people think. 

Woody: Whet-se So what you feel is the most sensitive parts . 

Wife interjects inaudible 

Hearn: Ax Oh yesgz, at the Lab they have these big accelerators 

and the physicists run them and some guy got the bright idea that 

you could just put it all into a computer and work it with a teletype. 
And you tune all these big magnets and stuff and the accelerator 


and drift tubes and things like that. And there are maybe 200 variables 
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in this linear accelerator that people have to tune. So they put itall 
into the computer and they took away all the knobs and they gave 

them a teletype and they said, "Here it is folks." And the physicists 
came in and said "Where are the knobs??" They wouldn't touch it if 

it didnpe have knobs on it. Finally the put the knobs back and they 
put an A/D converter on every knob. Theat's why knobs are on here, 
becasue it's a knob machine. In xm terms of human engineering I think 
that's really important thing. People have instant access, it’s 
Xactile, it's some think . . . you know, through their fingers, 

the interface is clear. Some people have the interfaces through their 
minds, they make a program. I've seen some of your stuff. To you 

it's not a tactile thing, it's a mental thing. You put it in and 

it makes it. 

Woody: I come from such a tactile background. ised to play violin © 
and all those thingsx. I know it can be done wtbh the hands, that's 
not a dilemma. But it can not be done with the head only, that's what 
challenges me tremendously. | 

Hearn: It can't be done with the head only, you want to do it with 
just the head. 

Woody:You still have to compromise, but there is no preference. 

We are all going into digital just to bounce back or bounce in 

the middle. Dan continuously holds that there will be a hybrid system. 
Hearn: Why yes, that's all there is. 

Woody: That's right. He is making extreme sense. 
7 Pacey ah [ 
Hearn: I agree with him 100%. Hybrid is the only . . ctiremandy 
practical system is a hybrid system. There is digital and analog 


in the Videolab. But it's basically analog, I have to agree with you 


on that. But even a syst : : : 
ystem that's basically digital has to have a log of 


| 
V-H, p. 5 
A/D on the inputs and outputs. 
Woody: It's hard to predict, digital is now trying to... there 


is an enormous investment in the components and everything. And 

people hope that that's going to solve something. But eventually 

as far as image is concerned, it hasn't made much change so far. 

But I can foresee weak that there will be a few more effects that will 
be generically .. . like especially in the transition between two 


images. It's not a single image, you can do everything on a single 


| 
Hi 
' 
: 


(down hill from here) 
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